Abstract-In this paper, we consider a queueing model for machine repairing system with Bernoulli vacation schedule. The failure times, repair times and vacation times are all assumed to be exponentially distributed. In congestion, the server may increase the repair rate with pressure coefficient  to reduce the queue length. We assume that the server begins the working vacation when the system is empty. The server may go for a vacation of random length with probability p or may continue to repair the next (if available) failed machine with probability q = 1 p. The whole system is modelled as a finite state Markov Chain and its steady state distribution is obtained by matrix recursive approach.
I. INTRODUCTION
The machining system have pervaded every field of our lives in different activities ensuring our almost total dependence on machines. As the time passes a machine become to prone failure. The failure of machines may result in loss of production, money, goodwill etc. If at any time a machine fails, it is sent to the repair facility for repair. In this system we consider a group of M operating machines and R repairmen (servers) in the repair facility. To avoid any loss of production the plant or company always keeps some standby machines so that a standby machine can immediately act as a substitute when an operating machine fails. To minimize the machine failure duration, we consider a situation where the repair rate is increasing when there are failed machines waiting for repair. The feature is modeled by a "service pressure coefficient ". This coefficient is a positive constant and indicates the degree to which the servers increase the repair rate in order to reduce the number of failed machines immediately.
In modern age, the failure and repairs are coupled events in a typical machining system. The important contribution in the areas of machine repair problem are due to Gross [10] discussed diffusion process for multi-repairman machining system with spares and balking. Jain, M., Sulekha Rani [11] introduced availability analysis of repairable system with warm standby switching failure and reboot delay. Jain, M., Chandra Shekhar and Shalini Shukla [12] discussed queueing analysis of a multi-component machining system having unreliable heterogeneous servers and impatient customers. There are R repairmen, The repair times are assumed to follow independent and identically exponential distribution with rate . Each of the operating machines fails according to a Poisson process with parameter  (or  where 0    ) . When an active (or standby) machine fails, it is immediately replaced by any available standby and is repaired in the order of breakdowns by any available server. At each repair completion instant of a server, the server inspects the system state and decides whether to leave for a vacation of random length with probability p or continue to repair the next failed machine if any with probability q = 1  p. When the system is empty, the server begins a working vacation, and the vacation duration follows an exponential distribution with mean duration 1/. When a working vacation terminates and the system is empty, the server starts another working vacation. Repair times during a vacation period are according to exponential distribution with mean 1/.
Repair rate is defined as follows:
; 0,1, 2,..., 1
; where, 0, .
where  is a pressure coefficient representing the degree to which the repair rate is effected by the number of failed machines in the system. We consider a situation in which servers are under work pressure. When numerous failed machines are waiting for repair services and few servers are available, the servers may perform better under reasonable pressure. In this paper we have studied model presented by Liu, Hsin, T. and Ke,J.C. [19] .
III. 3. THE GOVERNING EQUATIONS
Consider a multi-server machine interference problem with modified Bernoulli vacation under a single vacation policy. In steady state, we have following probabilities. P r (n) : Prob. that there are n failed machines in the system when there are r vacationing servers, n = 0, 1, ..,L and r = 0, 1, 2,.., R.
The failure rate  n and repair rate r n  are defined as follows: 
The state transition rate diagram for a multi-server machine repair system with modified Bernoulli vacation schedule is given below:
Figure-2. State-transition rate diagram for a multi-server machine repair system with modified Bernoulli vacation schedule.
According to figure-2 state transition rate diagram where (m, n) of circle denotes the state that there are m vacation servers are n failed machines in the system, steady state equations of the machine repair model are given as follows:
;
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Since the closed form probability solutions of equations (1)- (13) are too complicate to develop explicit expressions by using a recursive method. Hence we use matrix-geometric methods to analysis this problem we find that the equations (1)- (13) of the present model can be expressed in the matrix form.
To solve the flow balance equations (1)- (13) for the stationary distribution, we construct the transition rate matrix Q which is as follows: 
Matrices D 0 and D 1 filter those parts of the Markov process which correspond to no-arrival and arrival transitions respectively.
Sub-matrices of matrix Q are given as follows: 
Where,  i is a 1  (L + 1) row vector which is given below:
After some routine substitutions, we have
Where,
And,
Equation (21) 
Where, e is a column vector with all elements equal to one i.e.
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IV. SYSTEM PERFORMANCE MEASURES AND COST ANALYSIS Various performance measures of machining system in terms of probabilities can be obtained. We define assumptions and notations which are computed s follows:
The average no. of failed machines in the system 0 0
The average no. of vacationing servers in the system 0 0
The average no. of idle servers in the system
The average no. of busy servers in the system
The average no. of operating machines in the system 0 1
The average no. of standby machines in the system 0 0
Bension and Cox [1] defined the machine availability and the server utilization as follows:
Server utilization (the fraction of busy servers)
Now we determine the optimal amount of resources to maintain the system availability at a certain level.
Define, the steady state probability that at least M machines are in operation (system availability) = Av;
and the minimum fraction of Av is given by A 0 :
The production system requires a minimum of M machines in operation. The cost per unit time of each machine downtime occurs when there are less than M operating machines in the system.
We select the following cost elements. 
Subject to Av  A 0
There is a trade-off between the cost and the availability of the system. The cost function (26) is highly nonlinear and complex.
Our aim is to designate optimal values of some controllable parameters for this system under the cost function given in equation (26).
Two discrete variables R, S and one continuous variable  are considered. Our main objective is to determine the optimal values of R, S and  so as to minimize this cost function F(R, S, ) subject to equation (27).
V. CONCLUSIONS In present paper, we have studied a machine repairing system with Bernoulli vacation schedule. In this article we examine the effect of repair pressure on the system performance, such a system can be frequently used to model as a system with an electronic equipment. We have developed a Markov Chain model and obtained the stationary distribution using matrix recursive approach also we have developed the expected cost function.
